This paper explores disparities in health care access for undocumented immigrants in the United States. Using the case of California, we find that less than half of undocumented immigrants in this state report having health insurance. Additionally, our estimates show that, among the insured, US-born and naturalized citizens are significantly more likely to have a doctor visit in the previous year when compared to undocumented immigrants (aOR = 1.53%; 95% CI 1.15 -2.04, aOR = 1.40%; 95% CI 1.05 -1.87, respectively). Further, we find that US-born citizens are significantly more likely to use the ER in the previous year than undocumented immigrants, independent of insurance status. Our findings suggest that undocumented immigrants not only face barriers to obtain health insurance, but even with health insurance they face barriers to access health care services.
Introduction
Recent political developments in the United States (US) have brought both immigration and health reform to the front of current policy discussions at the national level. These discussions have touched on the role of the Affordable Care Act (ACA) in providing health care coverage for the most vulnerable populations and on the role of immigrants and especially undocumented immigrants filling a portion of the demand for minimum wage jobs in the US. One important aspect
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The expansion of health insurance coverage under the ACA, specifically excludes undocumented immigrants [1] . As the ACA is implemented, however, its impact on access to health care for undocumented immigrants in California is still unclear. While undocumented immigrants are specifically excluded from the expansion of Medicaid and subsidies in health care exchange programs [1] , provisions on the type of insurance coverage employers are required to offer may have a direct impact on this population.
The extent that health care access inequities have on the health of undocumented immigrants is multifaceted. Research suggests that the cumulative effects of undocumented immigrants being systematically excluded from health insurance (i.e., Medicaid, ACA, Emergency Medicaid depending on the state) combined with low household incomes, population increase for undocumented immigrants, chronic conditions, decreasing health levels with increasing time in the US, and the adoption of unhealthier behaviors all translate into worsening health inequities for this population [2] [3] . Concurrently, the health care expenditures for undocumented immigrants are much less than other citizens. Namely, recent research suggests that undocumented immigrants have the lowest health care expenditures across all types of health care settings (i.e., physician's office, outpatient, inpatient, emergency department, etc.) compared to legal residents, naturalized citizens, and U.S. born [4] . In fact, undocumented immigrants account for $15.4 billion of the $96.5 billion spent on annual health care spending among undocumented, legal, and naturalized immigrants [4] . In contrast, there was more than $1 trillion spent on U.S. born citizens. Similarly, less than 8% of undocumented immigrants receive public sector health care benefits (approximately $140 per person annually), while more than 30% of US born receive public sector health care benefits (approximately $1385 per person annually) [4] .
However, there are several operational and technical barriers for estimating health care needs of undocumented immigrants. The very nature of undocumented immigration poses challenges for accurate and reliable methods of its quantification. Undocumented immigrants seeking to avoid detection are not likely to answer questions or participate in surveys they feel may reveal their immigration status and increase the risk for deportation [5] to estimate access and utilization for undocumented immigrants in California [11] .
In the present study, we build on Pourat and colleagues' methodology [11] using publicly available data from the 2011-12 CHIS to explore disparities in access to health care, coverage, and utilization by immigration status.
Methods

Identification of Immigrant Status in the CHIS 2011-12 Survey
We used the public use files of the CHIS for adult respondents (version 10.1).
For its sample of 2011-12, the CHIS interviewed a representative sample of 42,935 Californian adults using a telephone survey employing a dual-frame (includes both cell and land-line phones) random-digit-dial technique [12] . The CHIS does not explicitly ask respondents about immigration status, but it does contain a set of questions including the respondent's country of birth, years in the US, citizenship status, among other demographic characteristics that we employed to construct an algorithm that identifies undocumented immigrants Open Journal of Social Sciences among respondents that were not born in the US.
Our proposed methodology used the following steps: using the CHIS sample for adults (18 years or older), we started with a subsample of respondents that identify as non-citizens that have been living in the US for more than 15 years.
Following Passel's findings, we started with the premise that most immigrants that have been in the United States for more than 15 years and have not become US citizens (through naturalization) are most likely undocumented immigrants [13] . We then compared the two groups in the subsample (those that have gone through naturalization and those who are undocumented) based on income, age, education level, type of work, and country of origin, to estimate a predictive model using logistic regression. Finally, we used the predictive model to assign the likelihood of being undocumented for non-citizens living in the US for less than 15 years. Every non-citizen respondent assigned a probability of 60% or higher was classified as undocumented. At every classification point, we made adjustments based on whether the respondent indicated participation in programs only available to citizens or legal residents (e.g. Non-Maternal or emergency Medicaid or Medicare) or respondents who stated that they were denied services due to their immigration status.
Estimates of Access and Utilization of Care
After establishing immigration status, we made comparisons between immigration status groups and health care access. Our primary access to care question from the CHIS was "Is there a place that you usually go to when you are sick or need advice about your health?" In secondary analyses, we investigated relationships between immigration status and whether the respondents visited a doctor or the emergency room (ER) in the past year. Unadjusted odds were calculated for all predictors of access to care using generalized linear models. Multivariable models were built using the predictors that were significantly associated with access in the bivariate analyses. Adjusted odds ratios (aOR) and 95% confidence intervals (CI) are reported. All analyses were performed in Stata 13.1 [14] .
Results
Immigrant Status Subgroups Identified
Our algorithm applied to the 2011-12 CHIS sample of adults produced a popula- 
Demographic Characteristics by Immigration Status
As presented in Table 1 , naturalized citizens were more often females (54.7%), while undocumented immigrants were more often males (54.2% . Approximately a third of the permanent residents and undocumented immigrants are living at less than 100% of the poverty line, while approximately 12% of US born and 16% of naturalized citizens are living at less than 100% of the poverty line. Lastly, there were no noted differences in declared geographic area of residence between naturalized citizens, permanent residents, and undocumented residents, though US born less commonly reported living in an urban environment and more commonly reported living in town/rural environments than all other subgroups.
Self-Reported Health
Approximately 56% of US born citizens reported their health as either excellent or very good. However, 44% of naturalized citizens, 38% of the permanent residents, and 25% of the undocumented immigrants reported their health as either excellent or very good.
Usual Source of Care
Our primary outcome of interest was whether the respondents had a usual source of care. Because insurance status is an effect modifier between immigration status Open Journal of Social Sciences and access to care, we stratified our results by whether the respondent had insurance. Among those respondents who were uninsured, US born citizens (aOR = 1.17; 95% CI 0.86 -1.60), naturalized citizens (aOR = 0.90; 95% CI 0.65 -1.25), and permanent residents (aOR = 0.99; 95% CI 0.71 -1.38) were not significantly more likely to report having a usual source of care than undocumented immigrants, after adjusting for known confounders (see Table 2 ). In contrast, among those respondents who were insured, permanent residents were significantly less likely than undocumented immigrants to report having a usual source of care (aOR = 0.66; 95% CI 0.46 -0.95), after adjusting for known confounders.
Secondary Analyses
Visited Doctor in Last Year
In secondary analyses, we evaluated both visiting a doctor in the last year and visiting an ER in the last year, as they are both indicators of an individual's access to care (see Table 2 ). Among those respondents who were uninsured, US born citizens (aOR = 1.05; 95% CI 0.76 -1.45), naturalized citizens (aOR = 0.92; 95% CI 0.66 -1.29), and permanent residents (aOR = 0.84; 95% CI 0.60 -1.17) were not significantly more or less likely to report visiting a doctor in the past year than undocumented immigrants, after adjusting for known confounders.
In contrast, among those respondents who were insured, US born and naturalized citizens were both significantly more likely to visit a doctor in the past year than undocumented immigrants, after adjusting for known confounders (aOR = 1.53; 95% CI 1.15 -2.04, aOR = 1.40; 95% CI 1.05 -1.87, respectively). 
Visited ER in Last Year
Among those respondents who were uninsured, US born citizens (aOR = 2.85; 95% CI 1.76 -4.61) and naturalized citizens (aOR = 2.00; 95% CI 1.16 -3.46) were significantly more likely to report visiting the ER in the previous 12 months than undocumented immigrants, after adjusting for known confounders.
Similarly, among those respondents who were insured, US born citizens were significantly more likely to report visiting the ER in the previous 12 months than undocumented immigrants, after adjusting for known confounders (aOR = 1.54; 95% CI 1.15 -2.06).
Discussion
The results presented in this paper provide the methodology by which future re- [9] .
Our results highlight the role of insurance coverage for all immigrants regardless of immigration status. We found no evidence that a self-reported source of usual care for undocumented immigrants is more or less common than US born and naturalized citizens when controlling for insurance status. Furthermore, among those who are uninsured, we found no difference in annual doctor visits between immigrant subgroups. In contrast, we found that among those respondents who are insured, US born and naturalized citizens are significantly more likely to have a doctor visit in the previous 12 months when compared to undo- [17] . Although insured US born citizens are using ER significantly more often than undocumented immigrants, when considering only the uninsured, our results suggest Open Journal of Social Sciences that the probability of using the ER increases nearly two-fold among the US born relative to uninsured undocumented immigrants (aOR = 1.54 for insured and aOR = 2.85 for uninsured).
Emergency Medicaid expenditures for undocumented immigrants is increasing, with the bulk of expenditures for childbirth and complications of pregnancy (82%), though chronic diseases are also great contributors to these costs [18] . It should be noted, however, that Medicaid use is significantly less among undocumented immigrants than among documented immigrants [19] . Namely, Chung and colleagues found that undocumented immigrants were about half as likely as documented immigrants to receive Medicaid benefits (OR = 0.48; 95% CI 0.33 -0.69) [19] . While undocumented and non-citizen immigrant groups are very similar in most demographic characteristics, they vary significantly on their type of coverage. Undocumented immigrants are more likely to lack insurance than comparable LPR immigrants. But among immigrants that have insurance, undocumented immigrants are more likely to report employment-based insurance, while LPRs are more likely to report enrollment in public insurance programs.
The type of insurance may partly explain our finding that undocumented immigrants are more likely than comparable LPRs to report a usual source of care.
This may have large implications on how the ACA will impact immigrants.
While the ACA expansion of public programs may reduce the number of uninsured LPR immigrants, the employer mandate may also affect undocumented immigrants that rely heavily on employer-based coverage.
The present study has several limitations. First, the precision of our methodology for identifying undocumented immigrants using publicly available survey Open Journal of Social Sciences data relies on the accuracy of the assumption that most non-citizen respondents that do not seek naturalization after 15 years of residing in the United States can be considered undocumented. To the extent that this assumption is not accurate, our methodology may have misclassified legal residents as undocumented for this particular sub-group. Our algorithm classifies about 80% of migrants that have not opted for naturalization after 15 years of residence as undocumented. However, the overall counts and demographic characteristics we obtain from our methodology are comparable to previously published estimates that employed the Residual Method [15] [16] . Further when applied at the county level subsamples, our estimates are comparable to those that use Individual Tax Identification Numbers (ITIN) to estimate undocumented immigrants at that geographic level [25] . Second, our choice of dependent variable defined by the responses to "Is there a place that you usually go to when you are sick or need advice about your health?" may have impacted our results in an unknown direction. The interpretation of what constitutes a source of care could have potentially been disproportionately different between immigration status groups. The majority (52%) of undocumented immigrants who reported a usual source of care identified community clinics as their primary source, while the majority (77%) of US born who reported a usual source of care identified a family medicine doctor.
Conclusions
Our results suggest that undocumented immigrants in the US face important barriers to access health services that have important implications on their health. One of the main barriers is the lack of health insurance, mostly because most of them are not eligible for public programs available to US-born or documented immigrants. However, our results suggest that even with health insurance, undocumented immigrants are less likely to visit a doctor or use the emergency department than naturalized or US-born citizens. Undocumented immigrants may not actively, regularly seek care to avoid heavy out-of-pocket costs or perhaps have a mistrust of the health care system due to fears of discrimination and deportation.
Current political developments in the US have increased the fear of deportation and discrimination faced by undocumented immigrants. This state of fear is not only likely to have a direct impact on undocumented immigrants' health, but, as our findings suggest, it may also reduce the utilization of health services even further, just when they are needed the most.
